3) The interesting characteristics of the starch were higher apparent1,2) and true3) amylose content among tuber starches, high setback in viscograms by Brabender Amylography1) and Rapid Viscoanalyzer,3) slow retrogradation tendency of 5% aqueous paste,3) and high starch-granule digestibility by amylase.1,2) Accordingly, the starch has possibilities for special uses in food and other indus tries.
Although Chinese arrowhead is a traditional Japanese food brought from China more than 1000 years ago, there are only three cultivars in Japan, Aokuwai (Ao), Shirokuwai (Shi) and Suitakuwai (Sui). Ao is the most popular in most areas of Ja pan because of the good quality in the tuber shape and color. But the cultivars show low yield and the tuber has a slightly bitter taste. In contrast, Shi shows high yield but the tuber shape and color are not good for market use and Sui produces tubers with good taste but the tuber is too small to be of starches were analyzed with a centrifugal particle size analyzer (Shimazu SA-CP2, Kyoto, Japan) after dispersing the starch granules in 0.2% sodium hexametaphosphate as reported previously.)) The method for recording the absorption spectra of starch-iodine complexes8) has been reported previously.
-) The apparent amylose contents were deter mined by amperometric iodotitrimetry'' and the enzymatic (Pseudomonas isoamylase-debranching)10' and chromatographic (gel-permeation chromatography, GPC)11' methods were reported previous1y.12> The procedure for high performance anion exchange chromatography with pulsed amperometric detection (HPAEC-PAD)13' was reported previously.14' The X-ray diffractometry was performed by the method described previously.9' The thermo- The particle size distribution of Chinese arrowhead starch. Figure 1 shows particle size distributions of starches prepared from 3 cultivars of Chinese arrowhead and their 6 F1 lines. There are two peaks in the figure, namely 10-20 p m (the most common particles) and 6-8 p m. These findings are in good accordance with those of previous studies."2' The average granular size of starches were 10.0, 11.8, 9.7, 9.6, 7.7, 11.4, 10.6, 8.3 and 9.6 p m for Ao, Shi, Sui, Ao X Ao, Ao X Shi, Ao X Sui, Shi X Ao, Shi X Sui and Sui X Sui, respectively. The apparent amylose content of Chinese arrowhead starch. To, Tp and T~ are onset, peak and conclusion temperatures of gelatinization, respectively. waxy maize determined by HPAEC-PAD is shown in Fig. 2 . Figure 3 shows the chain-length distributions in the range of short chain-lengths as determined by HPAEC-.PAD of isoamylase-debranched materials of the amylopectins of Chinese arrowhead starches compared with waxy maize amylopectin. The ratios of total peak area of DP 6-12 to sum of DP 6-37 in Fig. 2 X-ray diffractograms of Chinese arrowhead starch.
All samples of Chinese arrowhead starches showed A-type patterns (Fig. 5) . These findings are in good accordance with our previous observations (A-type patterns)1'2' and those of other studies (CA-type close to A-pattern).3' 
